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and in the space surrounding them. Thus we may have rotation
in the ether inside and around the tubes even when the tubes
themselves have no translatory velocity, the kinetic energy due
to this motion constituting the potential energy of the electro-
static field: while when the tubes themselves are in motion we
have super-added to this another distribution of velocity whose
energy constitutes that of the magnetic field.

The energy we have considered so far is in the ether, but when
a tube falls on an atom it may modify the internal motion
of the atom and thus affect its energy. Thus, in addition to
the kinetic energy of the ether arising from the electric
field, there may also be in the atoms some energy arising
from the same cause and due to the alteration of the internal
motion of the atoms produced by the incidence of the Faraday
tubes. If the change in the energy of an atom produced by
the incidence of a Faraday tube is different for atoms of different
substances, if it is not the same, for example, for an atom of
hydrogen as for one of chlorine, then the energy of a number
of molecules of hydrochloric acid would depend upon whether
the Faraday tubes started from the hydrogen and ended on the
chlorine or vice versa. Since the energy in the molecules thus
depends upon the disposition of the tubes in the molecule, there
will be a tendency to make all the tubes start from the hydrogen
and end on the chlorine or vice versa, according as the first or
second of these arrangements makes the difference between the
kinetic and potential energies a maximum. In other words,
there will, in the language of the ordinary theory of electricity,
be a tendency for all the atoms of hydrogen to be charged with
electricity of one sign, while all the atoms of chlorine are charged
with equal amounts of electricity of the opposite sign.

The result of the different effects on the energy of the
atom produced by the incidence of a Faraday tube will be the
same as if the atoms of different substances attracted elec-
tricity with different degrees of intensity: this has been shown
by v. Helmholtz to be sufficient to account for contact and Mo-
tional electricity. It also, as we shall see in Chapter II, accounts
for some of the effects observed when electricity passes from a
gas to a metal or vice versa.

7.] The Faraday tubes when they reach a conductor shrink to
molecular dimensions. We shall consider the processes by whichs

